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A topology, based essentially on order properties, is defined on *-algebras 
of unbounded operators, and behaves properly with respect to the usual 
algebraic operations of a=“-algebras. It is shown that, for commutative x- 
algebras, the Gelfand transformation is valid if and only if sufficiently analytic 
states exist in the algebra. The connection with the enveloping algebra of a 
Lie algebra is sketched. 
INTRODUCTION 
Algebras of unbounded operators (endowed with an involution 
denoted+) arise in a natural way in quantum field theory and in the 
theory of Lie algebras. In fact, since observables in physics are 
generally unbounded, we have to overlap the classical point of view 
of @*-algebras [2]: the idea of replacing the underlying Hilbert space 
by a smaller space on which operators are continuous seems fruitless. 
On the other hand, the order properties of the enveloping algebra of a 
I,ie algebra seem of great interest (see [7, Lemmas 6.1, 6.2, 6.31) 
(Lie algebras considered in the paper always will be realized as Lie 
algebras of skew-symmetric operators in a Hilbert space, defined on a 
dense invariant domain; the same domain situation holds for the 
associated enveloping algebra). Therefore, we define directly, for a 
*-algebra of unbounded operators, a topology, strongly related to 
Lebesgue’s dominated convergence theorem and to the domination in 
the enveloping algebra of a Lie algebra; [6, p. 362, Theorem 5.131 is 
a detailed description of the convergence in the S2,-spaces (defined in 
this paper), under extra hypotheses. 
The article is organized as follows: the first part is devoted to the 
study of this topology, mainly continuity properties of natural objects 
and invariance under isomorphisms. The second part deals with the 
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commutative case, i.e., the Gelfand transformation (no completion 
hypothesis is needed for the algebras considered in this paper): we 
establish that existence of characters is related to the notion of analytic 
states, a generalization of analytic vectors [3, 7, 111. Thus, we avoid 
the problem of invertible elements (this set is not always open); for 
example, in the enveloping algebra 91 of a Lie algebra g (realized in 
some Hilbert space), an invertible element of 2I must be of order zero 
(the product of an element of ‘9I of order m with an element of 9I of 
order n, is of order m or n), namely is a scalar h E C - (0). In good 
cases we get nuclear spaces, which are of interest for the description of 
positive linear maps (with values in Banach spaces) as infinite linear 
combinations of vector-states of the form T -+f(T)x (f being a 
continuous linear form and x a vector). Let us mention that, for 
involutive algebras consisting of bounded operators, the topology 
introduced is the norm topology. 
1. NOTATIONS 
All algebras we shall consider in the following will be algebras of 
operators, acting in some Hilbert space. We call *-algebra, in a 
Hilbert space, an involutive algebra 5!l of operators, not necessarily 
bounded, all defined on a domain 9 dense in .N, with the following 
properties: 
1. For A E %!I, the adjoint operator A* satisfies Dom A* r) %, 
and A9CC,A*9CB; 
2. forAE21,BE211,fEQ,wehave 
(24 + B)f = Af + Bf, W)(f 1 = Wf). 
Moreover, 1 E 91. 
Condition A = A* in the algebra 91 means that the operator A is 
symmetric. An operator A E 41 is called positive (written A > 0 or 
A E 'i!l+) if 
(Ax, x) 3 0 for all d E 22. 
The relation < clearly induces an order relation on CLI. 
A linear map @: ‘91 + % from a *-algebra 9l (acting in a Hilbert 
space JV) into a *-algebra .% (acting in a Hilbert space 9) is called 
positive, if A 3 0 in 91 implies @(A) > 0 in !-IJ. 
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A homomorphism (resp. isomorphism) from ‘21 into 23 is an appli- 
cation (resp. a bijection) v from ?I into 23, such that 
(9 dx + Y) = 9(x> + 4 3?), 
(ii) TO\“) 7 by(X) h E 62, 
Pi) dXY> = P(X) 74 Y) x, y E BI, 
(iv) x 3 0 =j q(X) 3 0. 
One can check that every element of \)I is a linear combination of 
positive elements of 91. Therefore (iv) implies 9)(x*) = ~(x)*(x E ‘$1). 
2. THE ~-TOPOLOGY 
(a) Let YL be a c-algebra, in some Hilbert space JV, and g the 
dense domain of S ,I ‘, invariant under operators of PI. 
Given A 3 0 (/I E 9r), we introduce, for T E 91, the quantity 
The map pa : 21 ---f R+ will be called the p-norm associated to A E ?‘I+. 
This defines the normed linear space 
‘31, = {TE 91; p,(T) i +a> 
with norm ;I ‘iA = P., 191, , the canonical injection i, : St, -+ CHILI, 
and on ‘LI the final locally convex topology, relatively to the applications 
i, (for all A E 917). A O- neighborhood base for this topology is given by 
the family U of all radial, convex, circled subsets of 91, such that for 
each A E 9lf i>l(U) is a O-neighborhood in (!n,*, , Ij 11,~). Note that 
0 < A < B ‘implies that the injection i,, : (‘S1, , i/ IjA) -j (CR, , I/ !IB) 
is continuous, with norm smaller than 1. Therefore if ‘$, -= !JIB , 
the norms I/ iIA and 1; )iB are equivalent. Moreover, the estimate 
/(TX, ,x)1 .-I 4((1 $- T”T)x, x) T E ‘?I, XE9, 
implies that (JatX+ ‘3, _= CaePr+ 91, -= ‘?I. One can also remark that 
TEflA is equivalent to I( TX, y)) < M(Ax, x)(Ay, y) for some 
&.? < +cr~ (xandyE.9). 
THEOREM 1. 
1. ‘21 is a bornological locally convex vector space. 
2. The maps T -+ T*, T + ST and T---f TS are continuous. 
472 JEAN-PAUL JURZAK 
3. Ezery positiee linear map @ from a +--algebra YI into 
a *-algebra % is continuous, and p-norm decreasinp 
(i.e., P&J,(@(~)) --: P,,(T)!. 
4. Therefore, isomorphisms preserve the p-norm 
(i.e., ~hd@(T)) == P.-~T)). 
It follows that isomorphisms are bicontinuous, and that G.N.S. 
representations [8] associated to positive linear forms on ?I are 
continuous. 
Proof. Since the property of being bornological is preserved under 
the formation of final (locally convex) topologies, Part 1 is proved. 
The continuity of T -+ T” follows from pa(T) = pa(T*). 
For the continuity of T + ST, it suffices to prove that the restriction 
to the normed linear space a, of this application, is continuous. Let 
TTL be a sequence of elements of %, converging to 0. We have: 
I( Tp, x)1 -< +z)(Ax, x) vx E 2, 
Hence, for y E 9, by polarization 
with $2 c(n) == 0. 
I(~TP,Y)/ < : l(T& +Y), (3 “-Y)I t- : I(Tn(~ -Y), (‘T - Y)I 
+ -:r l(T& $ iy), (x + &)I -i- a I(T,(x - iy), (x - iY)ll 
which gives 
Given S E 2l, we obtain 
I(ST,x, y)l :< c(n)((Ax, x) $- (s~4s*y, Y)) 
-< +)((A + SAS”x, x) L (A + SAS*y, y)) 
which implies the result. 
We now introduce C, the convex cone of positive linear forms on 2I, 
and C,, the convex cone generated by positive linear forms of the 
type T + Lnite (TX< > xi) with xi E 9. Denote by 21w the real vector 
space constituted by the hermitians elements of 2I, and by (2&J* the 
real vector-space, algebraic dual of 21, . 
It follows from the bipolar theorem, applied to the natural separating 
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duality (91cr, , (aI,)*), that ci, = C, the bar standing for the adherence 
in the topology a(81w, (?I,)*). 
Since 
we have 
being continuous, we get 
p,(T) = inf{h :> 0; If(T)1 ,< V(A), VfE C> = yt I f(T)lY(A). 
> 
The map T+ T* being continuous, the continuity of positive linear 
forms follows. 
Now let @ be a positive linear map from a a-algebra $2 into a 
x-algebra B. Since @ 0 g is a positive linear form on ?l, for every 
positive linear form g on B, we get 
It is then clear that isomorphisms preserve the p-norm. 
(b) We shall now build a linear imbedding of ?I into a space of 
continuous functions (on a rather large topological space). Let X be the 
set of all positive linear forms on 91, satisfyingf(1) = 1. X is a convex 
set, weakly closed for the topology a(%‘, 91). For T E ?l, let T be the 
continuous function defined on X by p(f) = f(T). Clearly, T -+ 2? is 
a linear map preserving the order and the involution. 
PROPOSITION I. 
1. T E ‘21 is a bounded operator if and only ;f the function I? is 
bounded on X. For T hermitian, we have I! T iI = supzsx 1 p(x)!. 
2. If T E 91, , then P,~(T) = supzEx 1 F(x)l/ff(x). 
3. If A7 is locally compact, it is compact. 
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Proof. Let T E 91 a bounded operator. Then for f E X, if( < 
11 T I/, since -1) T 11 I < T < 11 T jl 1. If now the function piis bounded 
on X, we have 1 T(f), < M -; t 00 for all f t X; therefore 
Hence 
I(T”Y, y)l -< iM((x, x) + ( y, y)), that is I; T ,: < -;- Oz. 
If T is hermitian, we have 
because lf(T)12 <f(l)f(T*T) <f(l)11 I’ll’. 
Part 3 is related to the fact that X contains no half-line. In fact, let 
foEX, and tER+ttfO+ g t be a half-line contained in X (g being 
some element of 9L’). The positivity of f0 f tg implies the positivity 
of g: moreover g(1) = 0. F ram the Cauchy-Schwarz inequality we 
deduce g == 0. The conclusion follows from [l, Exercises 14, 151. 
Before giving a (rather partial) result concerning continuous linear 
functionals, we shall remark that the subspace of (continuous) linear 
forms of the type 
is u(%‘, $3) dense in ‘U’ (this subspace is, in general, distinct from $1’). 
We also add that, \LI being written 9L = Uiel ‘!R,% , the dual 
(%!I’, a(%‘, 2I)) can be identified with the projective limit of the (weak) 
duals (%>, , o(CM>~, ‘%A )) of the normed spaces (SAL, 1, liA,); 
moreover, ($a’, o((LI’, 91)) ’ is metrisable if and only if 9l is of countable 
algebraic dimension. 
PROPOSITION 2. I f  the algebraic dimension of 9I is countable, every 
continuous linear form on YI can be written 
f(T) = -f (Z-Xi ,Yi), 
c-1 
xi , yi being vectors in % and the series converging for e,rery T E VI. 
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Proof. Let (T&N be an algebraic base of the vector space ‘Lt. 
Given Y’r , we can find a finite subset I, of 9 x 9 such that 
The same consideration applies to the elementf -- Cicr, wi (symbolic 
notation) of ‘!I’, and to Tl , T, E 91; we get a finite subset 1, C.9 x -9 
such that 
After n operations, we obtain, with natural notations, 
this completes the proof. 
(c) Denote by5 the topology of 91 defined by the injections 
i,(A E W-). Let (!R,& b e a directed family of subspaces (where 
i < j iff ‘JLi C ‘X.4,), such that ?I == (Jis, !RAz , and? the associated 
topology (inductive limit in the sense of [lo, p. 541. We have 7 _ .F’. 
Indeed, it is clear that j: (a, -7) --t (91, .Y’) is continuous. Since, for 
any S 3 0 (S E %), there exist i E I and h ;> 0 such that S < hA, , 
Part 3 of Theorem 1 shows thatj-l is continuous. 
DEFINITIOK I. A m-algebra ti is said countably decomposable iff 
there exists an increasing sequence of subspaces !RZAn(A, E ?I+, n E N) 
such that 9t ~= (JTLtN %A,” . 
For example, the enveloping algebra of a finite dimensional Lie 
algebra (see [7]) is countably decomposable. 
DEFINITION 2. A x-algebra 91 is said closed iff there exists a 
decomposition 91 = Vie, %A( (with Ai > 0, and I directed) such that, 
for every i E 1, fll,$ is a Banach space. 
The following proposition investigates the validity of the closed 
graph theorem. 
PROPOSITION 3. Let ‘8 be a closed *-algebra, and B a closed *-algebra 
countably decomposable. A linear map u from ?I into 23 is continuous if 
and only (f its graph is closed. 
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This is a consequence of [I]. 
We can remark that a C*-algebra is a closed *-algebra: indeed, if T, 
is a Cauchy sequence in fl, , we have 
l((Tn - rr,) X, x)I 7 ~(n, m)(Ax, X) Vx ~9 with lili, ~(n, m) == 0; 
m+a 
hence, 
‘I(TTL - T7J(X)i! *: +z, m)((Ar, x) + 1’; .4 II); 
therefore I/ T,, - T,, 1; < ( E n, m) 2 Jj A /I. The preceding estimation 
shows that, if 91 is an involutive algebra of bounded operators, the 
topology r introduced coincides with the norm topology. 
We also mention that closed *-algebras are barreled spaces. And in 
a closed *-algebra 11 of countable algebraic dimension, the subspaces 
‘Snn,(Ai E 91-b) are finite dimensional. Therefore 91 is a complete 
nuclear space (in this case (%!I’, (J(%‘, ‘LI)) is also a complete nuclear 
space). A simple example is obtained by taking for ?I the involutive 
algebra generated by the operator of multiplication by the function 
f(x) = X, in the Hilbert space J 1 - L2e(] I, o~[, p)(p being a positive 
measure), where we choose for 9 the set of continuous functions with 
compact support. 
3. THE COMMUTATIVE CASE 
All algebras considered in the following will be commutative. We 
shall sometimes omit the word commutative. 
First let Y be a topological space, V(Y) the algebra of continuous 
complex functions on Y, and B a subalgebra of V( Y), stable under the 
operation f -f. We endow B with a natural topology, similar to the 
topology introduced in last paragraph. Given f >, 0 in !B, we define 
pr(g) = SUP,~~~ 1 g(x): ‘f(x) (with the convention 
xjo = + m for X 3 0), a, ={gEM;pf(g) < -~-d i 
with the natural norm 11 I// = pi jsl,, and on ‘23 the final locally 
convex topology relative to the natural injections iI . 
DEFINITION 3. Let 91 be a *-algebra. 
A character x of 2I is a homomorphism 5~ 0 from 91 into @. 
According to our notations, a character x is a positive (and multi- 
plicative) linear map. It is easy to see that x(1) =z 1, x(01) =: @ and 
x(T”) = x<). 
ALGEBRAS OF UNBOUNDED OPERATORS 477 
DEFINITION 4. A *-algebra +X is said semi-simple iff, for every 
T + 0 (T E ?r), there exists a character x of 9I such that x(T) + 0. 
Let Yl be a c-algebra; we denote by Y the set of all characters of ?I, 
endowed with the topology a(B[‘, 91): Y is a completely regular space. 
For I’ E %, we define F as the function x E Y :+ T(x) = x(T) 
(Gelfand’s transform). 
'I'HEOREM 2. Let !!I be a commutatiee r-algebra. 
1. The Gelfund transformation T E 9I I+ p E F(Y) is a homo- 
morphism of the algebra VI onto a subalgebra of V( Y), which is p-norm 
decreasing (i.e., pa(p) < pA( T)). 
2. If Y[ is semi-simple, the Gelfand transformation is an iso- 
morphism of the algebra ‘!I onto a subalgebra of 9?‘(Y), separating points 
in Y, which preserves the p-norm (i.e., pA( p) = p..,(T)). 
Proof The map T w $ is clearly a homomorphism (this implies 
p-* : ?). Let I be the set of characters (I = Y), with the discrete 
topology. Each functionf: I --f @ induces an operator T, in the Hilbert 
space Lea(I) = B1 @, acting on the vector space D of functions with 
finite support, by T,g = fg(g E 0); of course TiD C D and Ti 3 0 
iff f  3 0. Given two complex functions f and g (g 3, 0) defined on I, 
we have 
Therefore the map @ 
T++@(T) = @ x(T). 
XEI 
(OxBI x(T) is th e operator associated to the function x ++ x(T)) is a 
positive and multiplicative linear map, which is an isomorphism (onto 
its image) under the hypothesis of Part 2. 
The proof is completed by Theorem l(p,(T) < pBx+) (0 x(T)) = 
P/&9. 
We list some properties of commutative semi-simple c-algebras. 
PROPOSITION 4. Let 2l be a commutative semi-simple *-algebra. Then, 
1. the weakly closed convex envelope of the set Y of characters is 
equal to the convex set X of all positive linear forms, satisfying f (I) = 1; 
2. for T E VI, the adherence r(T) [6, p. 2671 of the numerical 
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range of the operator T is equal to the closed convex envelope of the 
subset p(Y) of @; 
3. For A E 41.1, %, is an algebra ;f and only if A is bounded. 
Proof. Let K be the weakly closed convex envelope of Y. We have 
to show that K 3 X. By the Hahn-Banach theorem it suffices to show 
that, for every operator T E ?I: (since the dual of (21’, 0(21’, 21)) is 21), 
the relation 
P(K) > N for some u: > 0 implies P(X) 3 01. 
But p(x) > 01 for every character x implies T 2 01 Id, which gives 
f(T) 2 a.(l) = a. 
The proof of Part 2 is similar. This establishes that ‘I=(Y) is not 
always the spectrum of T. 
If SA is an algebra then A2 E an, , i.e., p,(A2) c< - w, which 
means that A is bounded. The converse follows from the polarization 
equality. 
We now consider the problem of existence of characters. In the 
Gelfand transformation for Banach commutative algebras, the 
solution is essentially implied by the Gelfand-Mazur theorem and the 
fact that the invertible elements form an open set. For unbounded 
operators, the solution is related to analytic vectors. 
DEFINITION 5. h state f (i.e., a positive linear form satisfying 
f( 1) == 1) is called an analytic state for 21 if, for every A E ‘II (A -= A*), 
there exists r = Y,~ ,b 0 such that 
g1 (n!)-‘f(A”“)‘~” r” < + co. (1) 
Of course, condition f (1) = 1 is useless. We remark that if f is a vector 
state (i.e., f (T) = (Tl, <) with 5 E S), f is an analytic state if and only 
if 5 is an analytic vector for the operators of CLI. 
It is sufficient to verify the condition of Definition 5 only for 
particular elements. 
PROPOSITION 5. Assume that ‘L1: = Uit, ‘SAi (A, 2 0 and I directed). 
Then a state f is an analytic state for 01 if and only if, for every i E I, 
there exists Y = yi I-, 0 such that (1) holds for A = Ai . 
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Proof. Fix i E I; by hypothesis, there exists Y -== ri .. 0 such that 
0 :s.’ f(A?“) :< J!P(n!)2 z (n E N) (M x: +ac and Y  z- 1). (2) 
Therefore, for u t: N, 
Let B z B* E a. Since lJiEI 91, L 41 implies (jitl %l+a,z = ,LI, 
there exists j E I satisfying 0 < i2 < A(1 -r Ajz) for some (finite) 
h :‘- 0. Replacing B by B/h one can choose X -= 1, hence 
by induction, we get B 2” < (I -+ Ai*)2” (n E N). Applying the G.N.S. 
representation 7rf to the statef (for more details on rrj , we refer to the 
proof of the following Theorem 3) and [3, Lemma I], which shows 
that it is enough to prove evaluation (2) for powers of B of the type 
272, we complete the proof. 
THEOREM 3. Let 2I be a commutative *-algebra, countably decom- 
posable and strongly separable (in the sense that ‘It can be written ?I r= 
UitN ‘SnAi , the normedspaces (‘S,,, , 11 11 ) being separable). The followin,r :A,
assertions are equivalent. 
(i) 2l is semi-simple. 
(ii) FOY every T = T* E 21, T + 0, there exists an analytic 
character such that x(T) # 0. 
(iii) The convex set of analytic states of ?( is dense for topology 
(5(2V, 2Q in the convex set X of states of 21. 
(iv) For every T = T* E 21, T # 0, there exists an analytic 
state fr such that fT( T) # 0. 
The inclusion of (iii) is in general strict. For example, if we differ- 
entiate a strongly continuous unitary representation of a commutative 
Lie group, we can take for g the G&-ding domain [7] invariant under 
the associative enveloping algebra. The set Dw of analytic vectors [3] 
is also invariant, and Dw is distinct of 9. 
580/m/4-8 
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Proof. The fact that the set of analytic states is convex follows from 
0 < (f + g(P))112 < f(T2”)li2 + g(P”)1/2, ?zE N. 
Let us first show (iii) + (i). 
Since 91 is strongly separable, there is a countable set .ir = 
(T, , T, ,...) of elements of ?I = lJy=‘=, %p,i , satisfying: for each j E RJ, 
one can find a subset TqLj of 9, total in the normed space (snJj, i; ii,,,). 
We can assume that 1 E Y, Ai E Y, Ti = Ti* (; E N), and that the 
Ti’s form an involutive algebra 91L1,e r-7 9’ on the rational field Q: 
clearly 911, -= 911,e +- &I r’Q is dense in YI (‘$1 being endowed with its 
inductive topology). 
We denote by (fi ; i E I) the set of analytic states: using the G.N.S. 
representation [8, p. 1071, we can construct for i E I a Hilbert space 
f-4 , a linear dense subset Di C Hi , a vector Qi E D, and a homo- 
morphism TV, (defined on ?I) such that: 
1. For A E 91, we have z-,,(A) Di C Di ; 
2. Di is the smallest linear subset of the space Hi containing 
@‘i and invariant under the operators of Yt. This means that any vector 
of the set Di can be written as BGi (B E 9X); 
3. for any T E 81, fi( T) = (nl,(T) @; , @J. 
Fix i E 1. The analyticity of fi can be written 
Therefore, dji is an analytic vector for all operators I)T~~(A) (A E ‘2&e). 
From [3, Proposition I] we deduce that Di is a common dense subset 
of analytic vectors for the operators rr,*(A)(A E %,Q). Let r be the 
representation n -= Bif, rf , acting in the Hilbert space &, Hi 
with dense domain D, the algebraic direct sum of the Di . In the same 
way, D is a subset of the set of analytic vectors for the operators 
r(A) = OiGl rr,(A). Giv en T = T* E ‘LI, there exists, from the 
density of analytic states, an analytic state fi such that fi( T) i; 0 
(otherwise, from the continuity of ft-+f (T), this would imply 
f(T) = 0 for all f >, 0, hence ( T3c,1/) = 0 for all x E 9, that is T = 0); 
therefore mr,( T) # 0, and r is an isomorphism of 2I onto x(2l). 
Using Nelson’s results [7], we can assert that the symmetric 
operators +A)(A E 9I,Q) are in fact essentially self-adjoint on D. 
Moreover, the spectral resolutions of x(A) and n(B)(A and B in 
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211Q) commute. Since card 211Q < card N, from [9] there exists a 
spectral family ( p,),,w and real functions t,(A) such that 
+Y) = j ~(4 dp,, (j E N ; 1) E 21,Q). 
Since tj(X) tJjl) = tlb(X) a.e., ti(A) + t,(A) = tl(A) a.e., and T( Tj) 3 0 if 
and only if t,(A) >, 0 a.e., we can remove a set of measure zero such 
that the preceding relations hold everywhere; we denote by KC R! the 
remaining set. 
Define, for Tj E ‘91,o, 
XA(G) = ‘dA) for h E K. 
Clearly x,{ satisfies 
Let T = T” E 2l: then T E (Jt,, for some j E N, and we can find a 
subsequence Tnj of 2&O such that Tn, E %,4j and jj Tvlj - T ljAj < 
E(nj)(lim,,jim E(T+) = 0). Hence 
equivalently 
Therefore, the functions &(A) converge simply (for every h E X) to a 
(real) function t(h); by Lebesgue’s theorem, T(T) = J t(h) dp, . 
(We remark that a similar approximation procedure in another space 
!R Ak , and other functions tnB would lead to the same function on the 
set K). We thus extend xA to 2I by defining, for T = Tl + iT, E 21, 
Clearly 
)7,(T) + i%(S) = i&CT + S) (T, S E 211, 
T > 0 + g*(T) > 0 (T E 59 
j$(aT) = Y&(T) (T E 21, 01 E C). 
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Since ~~(57s) = f,(T) );lh(S) for T and S in ‘u, , by continuity (posi- 
tivity) of )7,, and of T-t ST, fn 0 r is a character of ?I. This construc- 
tion clearly shows that ?t is semi-simple, and establishes also 
(iii) * (ii). 
We now prove (i) 3 (iii). Consider the map @ of Theorem 2 (same 
notations). One can check that the states fi( T) = (Q(T) 6< , S,), 
where Si E D is the characteristic function of the element i E I, are 
analytic states for 41; and for every T E PI, there exists clearly i E I 
such that fi(T) -f 0. 
The equivalence of (iii) and (iv) is a consequence of the bipolar 
theorem, and obviously (ii) implies (iv). 
The proof of Theorem 3 shows that the existence of an analytic 
state %f such that f( T) f 0 (f or a given element T J: 0 of ‘21) is equiv- 
alent to the existence of a character x such that x(T) f 0. Let us note 
that, in Theorem 2, the map T i--t p is not always surjective, as can 
easily be seen by generalizing the example given at the end of Part I. 
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